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 2. 通过设计特殊引物分步、扩增出了棕鞭藻的 18s rDNA、ITS 以及部分 28s 
rDNA 序列，与 NCBI 上已发布的序列进行比对。综合形态学和分子生物学结果
确定了该棕鞭藻属于金藻门( Chrysophyta)、棕鞭藻属的一个种（Ochromonas sp.）。 















































 In this study, a small flaellate microalgal species was observed to live in the 
phycosphere of toxic red tide dinoflagellate Alexandrium tamarense. Phylogenetic 
analysis and ultrastructural observations demonstrated that the flagellate microalga 
occurred in the phycosphere is a species of Ochromonas sp. By combination of 
traditional biological methods with modern microfluidic chip technology, the 
characterization of Ochromonas sp. and the species interactions in the phycosphere of A. 
tamarense were studied. The results were as follows: 
 1. Light microscopy, TEM and SEM were used to investigate the morphology and 
ultrastructure of the small flagellate microalga. Cells of the flagellate microalga were 
spherical, naked and measured 2-3 µm and two unequal flagella arised from the anterior 
face to the cell. The long anterior flagellum (about 3-5 times the length of the cell) which 
beared with mastigonemeis directed forwards. Image under fluorescence microscopy 
indicates each cell of flagellate containing two chloroplasts. TEM image shown that the 
nucleus and chloroplast enclosed by the endoplasmatic reticulum which may continuous 
with the nuclear envelope.  
 2. The typical ultrastructure of the flagellate microalga was also observed, such as 
chrysolaminarin vacuole and complex flagellum basal body. Combined with the 
phylogenetic analysis of 18s rDNA, ITS and 28s rDNA, this flagellate microalga was 
identified to be Ochromonas sp.  
  3. Two kinds of microfluidic chips were fabricated to culture Ochromonas sp. and A. 
tamarense. The time taps capture under microscope was used to monitor the cell cultured 
on the microfluidic chips. Finally, process of ingesting bacteria, binary fission and lysised 
by bacteria of Ochromonas sp was recorded, as well as the movement and germination 
process of the A. tamarense cyst. 

















to belong to α-, δ- and γ- Proteobacteria respectively, and two of them were found have 
been reported had close relationship A. tamarense. After treated by centrifugate, 
membrane separation and antibiotics, axenic cultures of Ochromonas sp., A. tamarense 
and bacteria were obtained from the phycosphere. Through a different assembles of 
coculture experiment, the species interactions in this phycosphere microenvironment 
were analysed. The result firstly uncovered a positive effect of Ochromonas sp. on 
dinoflagellate in the phycosphere of A. tamarense. This study of the interactions between 
species, will help us do better in prevention and control of harmful algal blooms. 
 








































































Degree papers are in the “Xiamen University Electronic Theses and 
Dissertations Database”.  
Fulltexts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on 
http://etd.calis.edu.cn/ and submit requests online, or consult the interlibrary 
loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn 
for delivery details. 
厦
门
大
学
博
硕
士
论
文
摘
要
库
